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VIDEO SIGNAL SEPARATION 
INFORMATION SETTING METHOD AND 
APPARATUS USING AUDIO MODES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is based upon and claims the bene?t of 
priority from Japanese Patent Application No. 2005- 144 l 92, 
?led May 17, 2005, the entire contents of Which are incorpo 
rated herein by reference. 

BACKGROUND 

1. Field 
One embodiment of the present invention relate to a 

method and apparatus for setting video signal separation 
information by use of an audio mode in order to structuriZe 
video information. That is, the embodiments relate to a 
method and apparatus used When the features of at least one of 
video data and audio signals are acquired to separate the video 
information for each chapter and structuriZe the video infor 
mation. 

2. Description of the Related Art 
In television broadcast signals, generally, commercial 

(CM) time is provided in a boundary betWeen programs or in 
the course of programming. There is provided a piece of 
equipment Which detects a candidate interval of the CM por 
tion based on an audio mode (for example, refer to Jpn. Pat. 
Appln. KOKAI Publication No. 2000-165796 (correspond 
ing to US. Pat. No. 6,449,021 B l )). Further, there is provided 
a piece of equipment Which detects a silent period irrespective 
of the audio mode and sets separation information in a preset 
position of the silent period (for example, refer to Jpn. Pat. 
Appln. KOKAI Publication No. 2004-326926). If the silent 
period is an integral multiple of 15 seconds, it is determined 
that the detected period is a CM period. 

In the above conventional technique, When it is determined 
that the period of the audio mode (stereo mode) is the CM 
period, When voice of the stereo mode is also present in the 
main body portion in a period other than the CM period or 
When the stereo and monaural modes exist together, it 
becomes impossible to precisely identify only the CM period. 
Further, in the equipment Which detects the silent period and 
forms separation information, the operation thereof depends 
on the precision of detection of the silent state. 

BRIEF SUMMARY OF THE INVENTION 

An object of the embodiments is to provide a video signal 
separation information setting method and apparatus using an 
audio mode in Which adequate separation information for the 
main body portion can be attained even if a plurality of audio 
modes are provided together in a program. 

In order to achieve the above object, a video signal sepa 
ration information setting method according to one aspect of 
the present invention comprises determining Whether one of 
the total length and ratio of periods in Which an audio signal 
is set in a ?rst mode With respect to a set length of a recorded 
video signal is not larger than a corresponding one of preset 
length and ratio, determining that the audio mode of the main 
body portion of the recorded video signal is a second mode 
When one of the total length and ratio is not larger than the 
corresponding one of the preset length and ratio, determining 
that the audio mode of the main body portion is the ?rst mode 
When the audio mode of the main body portion is not the 
second mode, setting an adaptive processing section (algo 
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2 
rithm) Which forms separation information of a desired 
period of the video signal according to the determination 
result, and storing the thus formed separation information. 

Additional objects and advantages of the embodiments 
Will be set forth in the description Which folloWs, and in part 
Will be obvious from the description, or may be learned by 
practice of the invention. The objects and advantages of the 
invention may be realiZed and obtained by means of the 
instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

A general architecture that implements the various feature 
of the invention Will noW be described With reference to the 
draWings. The draWings and the associated descriptions are 
provided to illustrate embodiments of the invention and not to 
limit the scope of the invention. 

FIG. 1 is an exemplary diagram shoWing the basic con?gu 
ration of a signal processing apparatus, for illustrating one 
embodiment of the invention; 

FIG. 2 is an explanatory diagram shoWing an example of an 
audio mode of an audio signal contained in a composite 
signal, for illustrating the operation of the apparatus of the 
invention; 

FIG. 3 is an explanatory diagram shoWing an example in 
Which marks are attached to sWitching points of audio modes 
of an audio signal contained in a composite signal, for illus 
trating an example of the operation of the apparatus of the 
invention; 

FIG. 4 is an explanatory diagram shoWing an example in 
Which marks are attached to sWitching points of audio modes 
of an audio signal contained in a composite signal, for illus 
trating another example of the operation of the apparatus of 
the invention; 

FIG. 5 is an explanatory diagram shoWing an example in 
Which marks are attached to sWitching points of audio modes 
of an audio signal contained in a composite signal, for illus 
trating still another example of the operation of the apparatus 
of the invention; 

FIG. 6 is an explanatory diagram for illustrating an 
example of calculation for a preset ratio of a speci?ed audio 
mode to a plurality of audio modes of the audio signal con 
tained in the composite signal; 

FIG. 7 is an explanatory diagram for illustrating another 
example of calculation for a preset ratio of a speci?ed audio 
mode to a plurality of audio modes of the audio signal con 
tained in the composite signal; 

FIG. 8 is an exemplary ?owchart for illustrating the repre 
sentative operation of the apparatus according to the inven 
tion; 

FIG. 9 is an explanatory diagram shoWing an idea for 
illustrating another embodiment of the invention; 

FIG. 10 is an explanatory diagram shoWing an idea for 
illustrating a further embodiment of the invention; 

FIG. 11 is an exemplary diagram shoWing the basic con 
?guration of a piece of equipment Which detects a silent 
portion in an embodiment of the invention; 

FIG. 12 is an explanatory diagram for illustrating the divi 
sion principle for automatic chapter division of a main body 
portion in the invention; 

FIG. 13 is an exemplary ?owchart for illustrating a silent 
portion detecting block used for the automatic chapter divi 
sion of a main body portion in the invention; 
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FIG. 14 is an exemplary ?owchart for illustrating a process 
of the CM detecting operation used for the automatic chapter 
division of a main body portion in the invention; 

FIG. 15 is an exemplary ?owchart for illustrating a large 
block for the diving operation for the automatic chapter divi 
sion of a main body portion in the invention; 

FIG. 16 is an exemplary diagram shoWing a screen used to 
set the automatic chapter dividing operation of a main body 
portion in the invention; 

FIG. 17 is a diagram shoWing one example of a chapter 
dividing process similar to the automatic chapter dividing 
operation of a main body portion in the invention; 

FIG. 18 is a diagram shoWing another example of the 
chapter dividing process similar to the automatic chapter 
dividing operation of a main body portion in the invention; 

FIG. 19 is an exemplary diagram shoWing an example of a 
screen used to set the chapter dividing process explained in 
FIGS. 17 and 18; and 

FIG. 20 is an exemplary diagram shoWing the con?gura 
tion block of a recording and reproducing apparatus to Which 
the invention is applied. 

DETAILED DESCRIPTION 

Various embodiments according to the invention Will be 
described hereinafter With reference to the accompanying 
draWings. 

FIG. 1 is an example of the con?guration of a signal pro 
cessing apparatus to Which this invention is applied. The 
signal processing apparatus can be applied to a digital televi 
sion receiver or information recording and reproducing appa 
ratus, for example. 
A tuner 1 receives a digital broadcast signal, demodulates 

the received signal and supplies the demodulated output to a 
transport decoder 2, for example. A video signal/audio signal 
of a program selected by the transporter decoder 2 is input to 
an audio-video (AV) decoder 3 for each packet and demodu 
lated. An audio output demodulated by the AV decoder 3 is 
output to an output terminal 4A and a video output is output 
to an output terminal 4P. A video signal of the output terminal 
4P may be synthesiZed With a video signal from an ON- screen 
display (OSD) controller 6 in a synthesizing circuit 5 in some 
cases. 

A direct RDRAM 7 is used to temporarily store data from 
the AV decoder 3 or OSD controller 6. For example, an 
SDRAM 8 is used to temporarily store data When the received 
signal is subjected to an error correction process. An 
EEPROM 9 is used to hold parameters or programs Which are 
used to execute the function of the apparatus, for example. 
A main bus 10 is connected to the transport decoder 2, AV 

decoder 3, OSD controller 6, SDRAM 8, EEPROM 9 and the 
like. Further, a CPU 11 Which is a control section used to 
control the apparatus is connected to the main bus 1 0. Further, 
the apparatus can be connected to external equipment via the 
bus 10. For this purpose, the main bus 10 is connected to a 
modem interface 12a, LAN terminal 12b, Bluetooth interface 
120, remote control interface 12d and ATAPI interface 12e. A 
hard disk drive 13 can be connected thereto via the interface 
12e. Further, an AV encoder 14 is connected to the main bus 
10 and a video signal can be converted into a preset format 
(for example, based on the DVD standard) With Which it is 
recorded on a recording medium. 

In the CPU 11, roughly speaking, tWo functions, such as an 
automatic chapter division function of a main body portion 
and a structure analyZing chapter division function (Which 
can be referred to as a magic chapter division function) are 
provided. 
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4 
In order to execute the automatic chapter division function 

of a main body portion, a separation information processing 
section 1111 Which forms separation information used to set a 
desired interval of a video signal by using an audio mode is 
provided. 
The separation information processing section 1111 

includes an audio mode state determining section 11111 Which 
determines Whether or not the total length or ratio of periods 
in Which an audio signal is set in a ?rst mode (monaural mode 
or audio multiplex mode) With respect to the total length of 
the video signal of a recorded program is not larger than a 
preset length or preset ratio. Further, it includes a main body 
audio mode deciding section 11112 Which receives the deter 
mination result in the audio mode state determining section 
11111 to determine that the audio mode of the main body 
portion of the recorded video signal is a second mode (stereo 
mode) When the total length or ratio of the monaural mode is 
equal to or smaller than the preset length or ratio and deter 
mines that the audio mode of the main body portion is the ?rst 
mode (monaural mode or audio multiplex mode) When it is 
not set in the second mode (stereo mode). 

Then, a process contents sWitching section 11113 selec 
tively sWitches adaptive processing sections 11114, 11115 used 
to form separation information in the desired interval of the 
video signal according to the determination result of the main 
body audio mode deciding section 11112. Further, it includes 
a storage processing section 11116 Which stores the separation 
information formed by the selected adaptive processing sec 
tion. For example, the adaptive processing section 11114 gen 
erates separation information When the audio mode is 
sWitched. The adaptive processing section 11115 generates 
separation information in the silent portion of the audio sig 
nal. Both or one of the above tWo separation information 
items is used and selected according to control information 
from the process contents sWitching section 11113. 

FIG. 2 shoWs an example in Which various audio modes 
such as a monaural mode, stereo mode and audio multiplex 
mode are provided together in an audio signal contained in a 
composite signal broadcasted. In this example, the composite 
signal is a signal Which contains both of the video signal and 
audio signal. In FIG. 2, a case Wherein a pro gramA (monaural 
audio mode), program B (stereo audio mode) and program C 
(audio multiplex mode and stereo mode are provided 
together) are sequentially recorded and processed is shoWn. 

FIG. 3 shoWs an example in Which separation information 
is formed by analyZing the audio signal according to one 
embodiment of this invention. In FIG. 3, a case Wherein the 
programs A, B and C are sequentially recorded and processed 
is shoWn. 

In this case, positions to Which marks m1, m12, m13, m15 
are attached are positions in Which the audio modes are 
sWitched. Positions to Which marks m2 to m11, m13, m14, 
m15 are attached are positions in Which the silent portion is 
detected. In the apparatus of this invention, a function of 
detecting a silent portion is contained in the stereo mode. The 
function enables chapter dividing points in the ?rst and last 
silent portions of the successive silent portions to be set When, 
for example, a condition that all of the intervals betWeen 
adjacent ones of the three or more successive silent portions 
are integral multiples of a preset time period (for example, 15 
seconds) is satis?ed. The concrete con?guration and process 
of the above function are explained in detail later. 

In FIG. 3, since the successive marks m3, m4, m5 satisfy 
the above condition, chapter dividing points (separation 
information items) x1, x2 are set. Further, since the succes 
sive marks m6 to m9 satisfy the above condition, chapter 
dividing points (separation information items) x3, x4 are set. 
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Also, since the successive marks m13, m14, m15 satisfy the 
above condition, chapter dividing points (separation informa 
tion items) x5, x6 are set. 

In this example, the portion of the audio signal Whose audio 
level is loWer than the threshold level for a preset period of 
time is determined as a silent portion When the main body 
portion is set in the stereo mode. Further, it is determined 
Whether the time interval betWeen a silent portion and a next 
silent portion is an integral multiple of the preset time period 
(A). If the time interval is an integral multiple of the preset 
time period (A), the number of detected silent portions is 
counted and if the counted number is not smaller than a 
threshold value (B), separation information is set in each of 
?rst and last silent portions. 

FIG. 4 illustrates another embodiment of this invention. 
The same portions as those of FIG. 3 are denoted by the same 
reference symbols used in FIG. 3. In this example, chapter 
dividing points (separation information items) x7, x8 are 
attached to portions at Which the audio mode is sWitched in 
addition to the example of FIG. 3. In this embodiment, sepa 
ration information can be attached to a boundary of the pro 
gram. 

FIG. 5 shoWs an example in Which separation information 
is attached each time the audio mode is sWitched When the 
main body portion is not set in the stereo mode. Of course, the 
determination method used When it is set in the stereo mode as 
shoWn in FIG. 4 is also used. That is, even if the main body 
portion is not set in the stereo mode, the commercial portion 
is set in the stereo mode and a plurality of commercials are 
broadcasted With a silent portion set therebetWeen in some 
cases. In such a case, marks are set to all of the silent portions, 
but separation information items are set to the head and end of 
the commercial portion. In the case of this example, separa 
tion information is set only in a portion in Which the audio 
mode is sWitched. 

FIG. 6 shoWs an example in Which the rate of the stereo 
mode and monaural mode of the audio signal is measured. In 
this invention, it is determined Whether or not the total length 
or ratio of periods in Which the audio signal is set in the 
monaural mode (?rst mode), for example, is not larger than 
the preset length or preset ratio. The preset ratio is set betWeen 
3/120 and 1/2. If the period of the monaural mode is not 
shorter than three minutes and not longer than one hour in the 
case of a tWo-hour (120-minute) program, it is determined 
that the main body portion is set in the stereo mode. The 
monaural program of three minutes may include a short pro 
gram such as a neWs program, for example. Further, if the 
ratio of the period in Which the audio signal is not set in the 
stereo mode becomes equal to or larger than 1/2, an inconsis 
tency Will occur in the determination result. 

FIG. 7 is an explanatory diagram for illustrating a method 
of simplifying the calculation When the ratio of the length (for 
example, three minutes) of the period in Which the audio 
signal is set in the monaural mode With respect to the tWo 
hour program (the total length of the video signal) is calcu 
lated. For calculation, 120 minutes><1/2” is calculated and 
compared With three minutes. It is easy to calculate 1/2” by 
use of a computing machine. In order to calculate 120><1/2”, 
120 may be expressed by use of a binary number and then 
shifted by n bits. 

FIG. 8 is a ?owchart for illustrating the representative 
operation of the above embodiment. The time lengths of 
periods in Which the program is not set in the preset mode 
(stereo mode) are added up (step SXl). Then, it is determined 
Whether or not the totaliZed time length is not larger than a 
value obtained by multiplying the total length of the recorded 
video image by a preset coef?cient (step SX2). If the totaliZed 
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6 
time length is not larger than the result of multiplication of the 
preset coe?icient, it is determined that the main body portion 
of the program is set in the preset mode (stereo mode) (step 
SX3). Next, a process of setting a chapter dividing point is 
performed according to the condition for determination as 
explained With reference to FIGS. 3 and 4 by the silent portion 
detecting operation (step SX4). 

HoWever, if it is determined in the step SX2 that the total 
iZed time length is larger than the value obtained by multipli 
cation of the preset coe?icient, it is determined that the main 
body portion of the program is set in the monaural mode or 
audio multiplex mode Which is not the preset mode (stereo 
mode) (step SXS). 

After the step SX4 or SXS, a chapter dividing point (sepa 
ration information) is also set in a sWitching point of the audio 
mode in the step SX6. 

After this, information (separation information) of the 
chapter dividing point is recorded as part of management 
information on a recording medium, for example. The infor 
mation is described as an entry point in the management 
information, for example. 

In the above embodiment, for example, the audio mode of 
the main body portion is ?rst speci?ed as a monaural or stereo 
mode and then an adaptive process (algorithm) Which forms 
separation information betWeen desired periods of the video 
signal is set according to the speci?ed audio mode. Thus, 
adequate information can be attained as separation informa 
tion betWeen desired periods of the main body portion. 

Attribute information may be attached to the entry point 
(separation information). As explained in FIGS. 3 and 4, the 
attribute information is used to separate the separation infor 
mation items x1, x2, x3, x4, x5, x6 set by detecting the silent 
portion and the separation information items x7, x8 set With 
reference to the audio mode. 

FIG. 9 shoWs an example in Which the audio mode of the 
Whole portion of the recorded program is not checked but the 
audio signal of a composite signal in part of a period (for 
example, 20 minutes after starting) of the program is checked, 
for example. Whether the main body portion is a stereo mode 
or not is determined according to the ratio of the period in 
Which the preset audio mode is not set to the period of 20 
minutes. 
An example of FIG. 10 is a modi?cation of the example of 

FIG. 9. In the example of FIG. 9, the period of the preset 
length from the start of the program is checked. HoWever, in 
the example of FIG. 10, a period of a preset rate from the start 
of the program is checked. For example, When the Whole 
length of the recorded program is 120 minutes, the period 
Which is 1/4 of the above Whole length is checked. Whether 
the main body portion is set in the stereo mode or not is 
determined according to the rate of a period in Which the 
preset audio mode is not set in the above period. 

Next, a method of setting separation information items in 
the start and end positions of the CM period is explained more 
in detail. In this method, a silent portion is detected in the 
audio signal of the stereo mode and if the interval of the silent 
portion is an integral multiple of a preset time period (15 
seconds), a period in Which a plurality of silent portions 
successively appear is determined as a CM period. Then, 
information items are set in the silent portions Which are 
present in the start and end positions of the CM period. 

FIG. 11 shoWs an example of the basic con?guration of a 
piece of equipment Which utiliZes the silent portions. The 
con?guration corresponds to the adaptive processing section 
11115 shoWn in FIG. 1. In FIG. 11, a broadcast signal is 
received by a tuner 21. A video and audio signal of a program 
of a selected channel is output from the tuner 21. The audio 
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signal is subjected to the demodulation/decoding process in 
an audio signal processing section 22. An output of the audio 
signal processing section 22 is supplied to an encoder section 
23 and silent portion detector 25 Which Will be described later. 

The encoder section 23 encodes video and audio signals 
into a preset format based on the DVD standard and supplies 
an output thereof to a data processing section 24. The data 
processing section 24 can modulate and record information 
on a hard disk, DVD-R, DVD-RW or DVD-RAM. Further, it 
can subject information read out from the above disk to a 
demodulation process. It also has a processing function asso 
ciated With an error correction code (ECC). 

An output of the audio signal processing section 22 is also 
supplied to the silent portion detector 25. The silent portion 
detector 25 detects a portion in Which the audio level is loWer 
than a threshold level for a preset time period as a silent 
portion. At this time, the silent portion detector 25 outputs and 
supplies silent information to a silent time recorder 26. That 
is, the silent time recorder 26 accumulates silent portion 
information (information of time at Which the silent portion is 
determined) in the program. 

The silent time information recorded on the silent time 
recorder 26 is used in a silent portion interval calculator 27. In 
the calculator, it is determined Whether the time interval 
betWeen a silent portion and a next silent portion is an integral 
multiple of preset time (A). If the above time interval is an 
integral multiple of the preset time (A), the number of silent 
portions is counted and if the count number of silent portions 
becomes equal to or larger than a threshold value (B), the ?rst 
silent portion and last silent portion are supplied respectively 
as CM start information and CM end information to a chapter 
boundary setting device 28 in order to set chapter separation 
information items in the ?rst and last silent portions. 
As a result, the chapter boundary setting device 28 forms 

chapter information and supplies the same to the data pro 
cessing section 24. The data processing section 24 converts 
the chapter information into an entry point in management 
information of the DVD standard and manages the informa 
tion. 

Video information is processed by a video signal process 
ing section 29, input to the encoder 23 and then converted into 
data With a preset DVD standard. Then, an output of the 
encoder 23 is supplied to and recorded on the optical disk 101 
via the data processing section 24. 

In this case, the silent portion interval calculator 27 
includes a silent portion time interval measuring section 27a 
Which determines Whether or not the time interval betWeen a 
silent portion and a next silent portion is an integral multiple 
of preset time (A) When it is further divided into a block form. 
Further, it includes a count-of-silent-portion processing sec 
tion 27b Which counts the number of detection times of silent 
portions When the time interval is an integral multiple of the 
preset time (A), and a silent portion condition determining 
section 270 Which sets separation information items in the 
?rst and last silent portions if the count number of silent 
portions becomes equal to or larger than the threshold value 
(B). 

FIG. 12 shoWs time at Which a silent portion is detected by 
use of the silent portion detector 25, silent time recorder 26, 
silent portion interval calculator 27 and chapter boundary 
setting device 28 and time at Which chapter information is 
acquired for chapter boundary setting on the time base. For 
easy understanding, the explanation is simpli?ed. FIG. 12 
shoWs an example in Which tWo commercial periods are 
present in one program (for example, a program set for 
recording), for example. 
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8 
An example in Which four commercials CM1, CM2, CM3, 

CM4 are broadcasted in the ?rst commercial period and three 
commercials CM5, CM1, CM2 are broadcasted in the second 
commercial period is shoWn. 

For example, in the ?rst commercial period, since a silent 
period exists in the separating portion of each commercial, a 
silent portion detection ?ag is acquired. HoWever, since a 
portion after CM4 does not satisfy the condition Which Will be 
described later, the end of CM4 is determined as a chapter 
boundary position. Further, the position of a silent portion 
detection ?ag immediately before start of the ?rst CM1 is set 
as a chapter boundary. That is, ?ags indicating the chapter 
boundaries are set before and after the commercial period. 
LikeWise, in the second commercial period, chapter bound 
aries are not set in all of the silent portions, but a plurality of 
CMs Which satisfy a preset condition (successively broad 
casted) are grouped and a chapter boundary is set With each 
group used as one unit. 

In FIG. 13, the step of performing the above process is 
expressed by a large block. Whether the chapter setting pro 
cess for one program is terminated or not is determined (step 
SA1), and if the above process is not terminated, the silent 
portion detecting process is performed to detect a silent por 
tion (step SA2). If a silent portion is detected, the time at 
Which the silent portion is detected is stored, as explained 
before (step SA3). When management information is pro 
cessed at the end of the program, the chapter boundary is set 
as an entry point in the management information, as 
explained in FIG. 2. 

FIG. 14 is a ?owchart for illustrating a process When the 
chapter boundaries at the CM start and end times are deter 
mined When silent portions are sequentially detected in the 
commercial period. When the process is started, ?rst, i is used 
as information Which indicates the order of a silent portion 
When the silent portion is detected. When the ?rst silent 
potion is detected, “1” is set as i, “0” is set as cm_count ofthe 
CM count value (cm_count), “0” is set as last_silent of time 
(last_silent) of the last silent portion, and “0” is set as silent of 
time (silent) of a next detected silent portion (step SB1). 

If the number of detected silent portions is smaller than i 
When a silent portion is detected, the time (silent) set in the 
preceding cycle is set as last_silent and the present cycle time 
(silent) is set as the time of an i-th silent portion (steps SB2, 
SB3). Then, “(silent)-(last_silent)” is calculated and Whether 
the result of calculation is an integral multiple of 15 seconds 
or not is determined. This is because a commercial is broad 
casted in the unit of 15 seconds or in the unit of the integral 
multiple thereof in many cases. 

If the result of calculation is 15 seconds (value A) or the 
integral multiple thereof, Whether cm_count:“0” or not is 
determined (step SB5). In the case of “0”, it indicates the time 
immediately after the commercial counting operation is 
started. Since (i-l) corresponds to the commercial start time, 
(i-l) is set to (start) in the step SB6. 

If it is determined in the step SB5 that cm_count is not 
equal to 0, it indicates that the commercial period is already 
started and the process proceeds to the step SB7 to increment 
(cm_count) by +1. After the step SB7, the process of (i+l) is 
performed (step SB8) and the process returns to the step SB2. 

In the previous step SB4, if the result of calculation of 
“(silent)-(last_silent)” is not the integral multiple of 15 sec 
onds (value A), the above period is determined not to be a 
commercial period. At this time, the process proceeds to the 
step SB9 and Whether cm_count accumulated so far satis?es 
the relation of cm_count>threshold value (B) or not is deter 
mined. If the relation is satis?ed, it is determined that a 
plurality of commercial groups are broadcasted. Then, the 










